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(57)Abstract 

PROBLEM TO BE SOLVED: To develop a chlorine-free dewaxing auxiliary effective for all types (light type, heavy type, and 
bright stock) of wax-containing hydrocarbon oils in the solvent dewaxing method. 

SOLUTION: This dewaxing auxiliary is obtained by polymerizing an alkyl (meth)acrylate whose alkyl group has 6-22 carbon 
atoms in the presence of a random or block copolymer of a 2-4C olefin and an alkyl (meth)a cry late whose alkyl group has 1-22 
carbon atoms. The dewaxjng auxiliary shows effects on all types of wax-containing hydrocarbon oils singly. Further, it is 
chlorine- free, and accordingly environmentally friendly, and has no fear of the corrosion of equipments even if it should be 



decomposed. 
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mmm2iasm<D*&w<D<t'&wi (2) - 1 z*mw<D 

it-&® ( 2 ) - 2 tc$£Z.tc&i9ttzmMM2 tfflCg&X 

mW-Xm^Wt* 2 2 75~C& r> tc C <DitG®Z*3ffl<D 
IftP^IHtfU (G) t. Vtc 
[0 05 5] 9mM8 

mmm2 t,cs?M<D^m<D{t^<® (2) - 1 tt&m® 
•fb^ ( 2 ) - 3 fLtc\m\amm 2 £ 1^ v>3&-c 

SJCS^tffeo/c. c©&mt«*oTf#6ft;fc{b^9©S 
fi^p^9- ; F-««2 17J-C*o/c. COfb^J*:*^© 
HBd'i'BMrU (H) il/t 
[0 05 6] JU6F99 

SIS6092 {cia4E©*^W©^b^ ( 2 ) - 1 *#SfcS8© 

it&m(2) - 4tc&.z.tctmu9mm2 tmc&tt-c 

jgjfr&tT&ofc. c©8imc.J:-o-El# btiMt&VKDM 
&¥-%3ft?-mtt 2 0 o fc. C ©{b^8J*##69!© 
Ifta>?«tfiJ (I ) ilfc. 
[0057] 1 0 

^JSM3 KIBig©*^W©fb^) ( 2 ) - 1 ttmi<D 
tt£M ( 2 ) - 2 Kti/cmttH»«2 ilHO^-C 
JSJSfcfr&ofc. c©SSI^«:«fcoT#e>nfc{b^!gj©fi 

S&uVBhM (J ) iU. 
[0058] SU6608 1 1 

1666093 KfB4£©#£6Hj<Dfb^J ( 2 ) - 1 £#II?I3© 

■fb^ ( 2 ) - 3 K.^.3Ltc\mte9mw2 tmctkft-c 

JSJCE^tf^ofc. co»fP«cJ:^r^6nfc<b^©fi 
If^fltt2 0^rft-5fc. e©{b-£$jfc;*fH>3© 
aan^BMrU (K) ilfc. 

[0059] *fe09 1 2 

^ffl3 <cGlKD*ft99<Df b£«f (2) - l ?:*^© 

<b^ < 2 ) - 4vz^tc&.wtmmm2 tmctkttv 

fiftD^B&iW (Dil/fc. 
[006 0] Jt«JW 1 

T)V^)Vm<DmmWl. 1 27!>M 1 8 (C12 = 24S1 

C14 = 23»l%, 016=2711%, CI 8 
= 2 5%) T^+^>^T^i;u-h5 08Pitett50 
g|5£JSJ¥£SE, ggsqfcS ?SSit. n 

PiW&SUfcgRJjnU lOO'CKMU HMffi-C8B$ 

Mt&MZHMvmM (M) iU/c. 
[006 1 ] Jt©0»2 

60-65 'C-CMteft ZC^%m-CihZte7l<i& 



(7) ^1320 02-9 7 47 8 

12 

mmmr'ik 5 kjiib-c* A*m a 1, s -a- 

bri&£&*©i*8§Hci,fc„ t©££*r«JS3S££4>^ 

WLTt^/cOrx^U^TS^O. 5%JJ0^.Th;b 

x>©«i!*-cjiS£Si*^62i^rajs^;$i±fc. -e© 
10 4c<bicj:»3¥i^^«4 0. 0 oo©r;i/*;i/^7^ 
im<omm (n) ii/fc. 

[0 06 2] JttSm 

it£® ( l ) om 1 K:gBlS©<b^j ( 1 ) - 1 *tb&© 

mm (o) tL-jt. 

[0 06 3] Jtt&084 

f b£UJ ( 1 ) ©W2 tcfB*S©{bi^» ( 1 ) - 2 *Jt$S© 
BbSfl (P) il/fc. 
[0 064] tbt5^5 

u:. #2^©^^ < 1 > - 1 * 1 0 sTSL^mmi^b 0 

•CKiSt. raaK(cr2i^«!»*«lw, #ffclB©4b 

^j(i) - 1 z%±i>cmMLK.. tot&**>tb. mm®. 

• ffi¥*tmu *¥m<Dit&® (2) -1*4 

0gf±ji*. 3 6«cifit^^t?©«m*fccftorco 
c©^F©iaffit**>j7 o°c-c*o7c. cn«c, ja^b^s 
©psj^j^o. 7 gfiAL, 1 4 o-c^fiasfeL/S^ra 
c©itK££S#Lfc. c©»fP«:J:-p-c»e.ti7£{b-^!g5 
30 ©*a^^T-*«5 73 8^f-C*o/c„ C©{b^*i:b 
^©Uttd^lftgil (Q) il/fc. 
[0065] KK^ffi 

3. 5fi) «C5 0*C-CjJlBftl/^f«3tt. ^-C^ ±IBT 
^•-C-4 0"CST?^4tf!&o/c<, fca^si'^, y 

40 «3SS-t±. -4 0'CKt, 6 0 OmmHsr-CjlSffi^jfi* 
ff Sc o fc. C ©^f5 ^fi*s 5 0 m 1 (C ife o fc^F©B#ra * 
$J5£U Tia©S;*>663fi2S**«>/c„ */c»e»ti/c 

-en^n©ss?:S'J5£L<-c. Tte©s;^e)a«p^ 

[0066] 3jS«fi©itlS5£ (ml/s • cm 4 ) 
[&1 J 



(8) 



13 



S 0 (ml) 



%M#5 0 m 1 «***t?roB»B ( , ) x#Sb%igffl* (cm") 
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14 



HttD^ttJR^©tt»S (»fi%) 



* * [$2] 
t«5 2,«R*x 10 0 



[006 7] ffifflfll 1 

tji&hvJYWi, ^tf-*. ^4 FX F v f&UV&l 

it*mm2oo gicfrti^timua -terns 

^7;^+t>7 0 0 m 1 £*n*-c?gJi¥;*#. sSStfrS 
(Cftl,>iS®?£*Tfc-p/Co 'OS'), *^©B&jSflI (A) © 

j^b*^ttK# 1/^*1^*1 0. 511% ( »#!©*«#& 
»t?0. 2 5%)fC^!SU Ki^fftofc. 
[OO6 8J&J1092 

JOM2r»6*i;te#fWi©»»l (B) U*, MUL 
Ui)iP>^ A F*. ^t-*. 7'7-{h^h>i'tn'?I 

■fb4<^tt2oogK:-€-n-e t n^tti-^»s-if, s?.ic/ 

;WWt>7 0 0ml £*n*-a§»¥<*ti\ eSStfrSc 
«Cf^»ltt*fctTtt-ofc.-o*»>. *BBJCDB&SIJ <B) CD 

^bfcfSttfcttL^fteftO. 5||g% (8&5<J©*«#& 
STC0. 2 5%) «£«3£U KRfcfTttofc. 
[OO6 9H£ffl0«3 

^0«3^6*i/c;fc^©B&jW <o i ftnsi- 

ll^^2 0 0 gK^n^nsyjn S6tcy 
^7Wt>7 0 0 m 1 &M*.r:mm2i£> WfWTft 

icm^&mztfte-ott. 0*0. ftrnxomm <o © 

IWfc**ttK:*fL*<v« , *»o. 5S*% (K0H<z>t&Mit 
JTC0. 2 5%)Ki8Sl/, WR^fftt-sA:. 
[007 0]teffi{B|4 

*ii{«4-CWe>4ifc*%W©S!jSU (D) 1 gr*. ttlSb 
##6-5^ F^. <Ntf-JR. ^^h^hs-^n^ 

juv;w+t>7 0 0 m l ZMZ-XteMZ-e. 

icfit^tttt^aofc. oso. *^©Bfj»i (d) © 
mm^^-i F*. ^tf-JR» Fx F 

3TC0. 2 5%) (C«3£U ISglfctT&ofc. 
[007 1 ] ffiffl095 

|IS6{?J5'Ct#6>tifc£& , 58©W8U (E) lgi, JJDSL' 

■fbk^tt2oogfc-en^nasfln-^»3-&> secc^ 

juv^+f->7 0 0ml *jto*.-Cg?JJ?St»\ 
tCtttU^^f^ofc. o*0, *^W©«JS5 (E) © 

mttlS*^ F». ^bf-&. F^h^tn 1 ? 

^fc*fStt(c>^u*n-eno. 5«fi% («j^i©i$^ 

#-C0. 2 5%) tCf9:5£U S14:ffa-:fc. 



[0 07 2] «ffl096 
HJ6«»l6-Cf#6n/t*^©|l,^j (F) 1 gr=&. flni&O 
fc#e>?-< F2&. f* F » f-gnv&i 

■fbKJgtt2 0 0g{C-E-n-€ , n^ffll-®»3H±. 3 
10 )V?)^*c?Zs 7 0 0ml *ftJ^.-C^»3 tt. i5SSfc£& 

(c«e^aiss*tfj&:o^. o*o. #fS93©B&8J (f) © 

^b*^tt«:*tt^n-etxo. 5«»% («js»j©i«#& 
jreo. 2 5%) &.m*nrj:^tc. 
[o 07 3 ] mmmi 

mrnwi -c&htitc*fm<Dmm <g> u*, jwsu 

{b*^tt2oogtc-e-n-enasj)n-^f»3-a-. s^ccy 
7 0 0 m 1 zmz.-c&M2*t. 
20 icm^trnzfttt-itc. 0*0. *%w©«jso <g) © 
mamz^j ^e-m. fx f v 
^b*5Stt(cWL*n^no. 5W*% (8ttH<DK4Mit 

[0 07 4] &mm8 

mi&m8vne>titc*mi<Dmm (h) snsu 
<bK^tt2oog«:^n-? t n^tt-^f«3-&v se.w:^ 

^v;^+t>7 0 0 m 1 ^JD^IgSIJ^ WSWffi 
(C^UKK'&tfitcoft:., o*0. *f6W©8!»S9 (H) © 

^b*5&ttfc*fb^n^*i0. 5SM% (B!l9l©^gS! 
»r0. 2 5%) tctS5£L.. ?mL*:VTtf:-?tc a 

[0075] &mm9 

9mm9-c&htitc*&w<Dmm (i ) i s*, amu 
<bi<sRtt2ooeK:-en^ t n^»i-^»3-& < s^cc^ 

*v;^W7 0 0 m 1 *ftn^-C«§«3-«+. KK^ffi 
{C^l>WR«rtr«Cote. o*0. *^W©f»S0 ( I ) © 

40 ^{bTKIRttKWb^n-e'iiO. 5ftS% («J^J©iK^ 
»T0, 2 5%) (C^b > «U^rtf «C o /c. 

[0076] &mm i o 

HiSCai 1 0 •cmhtitc*&W<D®M ( J ) 1 g 4. JUS 

mt*$km2ooe<>c j e:in'etimto -terns s^k 

yjUv;^+t»->7 0 0ml &m*.-CteMZ1£. 
iStcm^iS^tf^o/c. o*0. #f69i©8!j8iJ (J) 
©^3WM*^^FJS. ^tr-*. 7 , 7-fF^F?i'ta 

^^bk^ttic*ru-e-n^no. («>sij©*e^ 

50 Jfe»-C0. 2 5%) fCi93£U ^*tf!»5co/c 0 



(9) 

15 

[0077] mmmi i 

usseai i -ctf htitc&ftwvmm (K) u*. mm. 
#tfb*3i»2 o o g ^ti-^nrnm ■ setc 

y;uv;l^*tf>7 0 0m 1 fcUnATiSfSS-tf. 
j£«:fti,>f<eig&£fT&ofc. -3*9. #IS9i©«>ffiJ (K) 

•?^t*^*«:>ttL/^n-eno. 5fts% (j»su©tt# 

MtO. 2 5%) fCi95£U KK*?f*o/£i„ 

[007 8 3 mmm 1 2 10 
K{b*^tt2 0 0gtc^n^ t nssjjn-^§t!- > <*e>cc 

y^v;I/^+1f>7 0 Om 1 *Jlll*.-CiglR31* iSiW 

^eet^KK^tfJSofc. oso. *B^cDf»su (l> 

#&irco. 2 5%) fCgft^U StU&tT&^fc. 

[0079] ffi/B09 1 3 
mMMl^&btitt&WVVhffl (A) *0. 8 gRCK 20 

immi-vwbtitctm<omm (m) o. 2gzmuL> 
&#i=>-7^ hSi. ^tr-^, 75 4 yxy vv&wtii 
fk*^*2 o o gjc-en-enasjjn • ^fS3#v se.tc^ 
o om 1 *Jjn*r&a?;*ti\ Km** 

tcm»t*M^fttofc„ 0*0. #f&HJ©fflmfl (A) © 
^»PS*7^ h*-7-f Y&> "vtr-Jfc. 

f^a^^bK^ttfc^L/^n-eno. 4fts% (ft&sy 

©«^©-C0. 2%) . J£t&©B&B« (M) <Dmi30&i 

tt&c&i^n^no. i««% (s&»J©*fi^»#-co. 30 

0 5%) . tcS:5£L. sflSI£tT&-ofc. 
[008 0] &J80d 1 4 
IUfiW3-C#e.ti/c*^©HI!>?fiJ (C) *0. 8 gRV 

brnwi-cmbti-fLitwovm (m) 0. 2g£*niaL> 
<bKiRtt2 0 0&K:*n-? t n^»n-^)g3-a-. se>tcy 
Kset^m^f^cofco o*o. (c) © 

©Jsfi3*sirc0. 2%) . ibtS©Bti8l (M) <DmM&& 

tt(c>Ftu-en-eno. is?fi% («»pj©*«?}&fr-co. 

0 5%) . (ci8:5£L. SSM£tT&ofc:. 

[0081] ®mm 1 5 

||J&^5Tf»6ttfc#8SiB©i&89 (E) £0. 8 tr&tf 
fcb$$f8[ 1 T&Z>titcitm>Bhffl (M) 0 . 2s £*Di& 0 

<b*^*2 o o sfc-e-ft-enayjn • &<)¥<**!•. sfctc-' 

;l/-7^+1f>7 0 0m 1 **0*.TigJ|?Sti\ 50 
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tCfttr>KK*fT&ofc. o*0. *%W©l*?fiJ <E) © 

mvmwmh*:*\^*\s . 4ss% (jj&sfl©tfcjm 
m-eo. 2%) . tmomm <m) ©asflafi^^-r h 

u^-n-eno. iits% (Sjsii©*«^»»-co. 05 

[0082] ffi«0<l 16 

$mmi -c&ntitc*?m<Dmm (g) &o. 8 srcx 

Jt&0U r»6ftfclt«©«l»l (M) 0. 2 g^JJUML 

ft*^tt2oogK:*n«n^jjn-^«3-&. s^tc^ 

;Uv;U^*lf>7 0 0m 1**0*. TigJKSti-. i>$ifcfr& 
KSe^KK^Tttofc. *^©B!,?f)i (G) © 

^b*^ttK:*tL,-e-n-e*no. 4sss% (shtimm-Mk 

W~C0. 2%) . Jt&©8WW (M) ©8SflnM=&7-f h 

L^-n-eno. iKfi% (eww©iW^g»-co. 05 
%) . KiSiSU BCK*tf&ofc. 

[0083] mmm 1 7 

HiSfifl!9rf#6nfc*^©«jSlJ ( I ) =SrO. 8 g&tf 
tktSFUl-C^en/ctt©©!^ (M) 0. 2g&JJffi&b 

<b*^tt2ooe(c-en^n^*n-«so?3#. s&ccy 
^^*^> 700ml %*n^.r^J!?s-i±. Kiwa 

fc. 0* 0. *^©«JSH ( I ) © 

^b^ttfc^fu-en-eno. 4it% («j»j©^Jft 

gtrO. 2%) . J:b&©B>SiJ (M) ©^fln««r^-Y K 

u^-ti-eno. iks% (8&m©t«»!fe»ro. 05 
[0084] &mm 1 8 

niswi 1 1 -eft htxfc*¥m<D$m\ ( k ) £ 0 . 8ss 
f>-Jt*S0« 1 r^6nfcJt*&©8Mra <m) 0 . 2 g **nta 

WfbfdRtt 2 0 0 e (c-en-en^jw <? h «c 

y;Uv;l^N+i*->7OOml=&*0^-r^»l$-t±. 
j*{c8eu^%?f&t>/c. o$0. *»W©«JSiJ (K) 

■?^{b*^tt(cMb-€-h-etio. 4»s% (mmoM# 
»m-co. 2%) . tb«8©«jS!i (m) (ommm^^^ b 

vzn^tio. imm% (SjS!i©iW^»ro. 05 

[0 085]Jte^fflMl 

*^tt2oog{c-en^n^M-^3H±. se.tc/'^ 



(10) 

17 

v;l"s*1f>7 0 On I *M%.X WBWPfeK: 

ttt>KR*ff& -otco msxomm (no ©asai 
*SttK»u-en-eno. 5ns% (js&sij©ii«#&#-c 

0. 2 5%) ICWcmL. tttRSfrttofc. 

[0086] im&mw2 

k\MM2-cmbtitcit%i<DBm (n) o. 5g*, mm 
Rfl:*xtt2 oog ic^ti^timm • s^tc 

y.rt/-V7t^*-!>->7 0 Om 1 £Jjn*.T?gJ«3ti\ t*ifc;£ 10 

KfbWRttKWi/^n-eno. 2 5W*% <j»sij©*s# 

&gtrO. 2 5%) fcg95£U KK%tftt-?)fc. 
[0 08 7] KtMeftffS 

Jtt*09 1 V^^iT,fcttm>Wm (M) 5:0. 4g RCttfc 
«M2rfl^ft^tM><UPI (N) £0. 3gMt% 

*^tt2oog{c-e-n^nasfln-^»3-t*. s^k:^ 

v^^*-9">7 0 0 m 1 £*n*.Tig«P3'e\ HBfcfrftK 20 

t£t,>ii«&'£tf&-?fc.> -3*0. j±*s©b&sij (m) ©iasfln 
*^tt«c^L/-en^no. 2®s% (8&8fl©*fi#&»r 

0. 1%) . tb«5<OB&S»J (N) ©8S*aS47-f 

•?no. i 5»s% (J»#J©*«#&irco. 1 5%) . 
[0088] aMmmm4 

tmm3 icsffi<Dik®<D®m <o) 0 . u <tit8?©ift 

ffl (M) 0. 8 g^rttliaL/ft^e^-Y MS, ^fcT-*» 30 

h * ^^0^{t*^tt2 0 0 giC^ft^tl 
^ftl-^Sti-. $f,K/*v;K+f>7 0 0ml4 

9> Jtts©«»w (o) oymm&v-i h*. ^tr-». 
-f hxh? •?^{b*^tt(c3*u-en^no . 

0 5KS% Mm<on$®&-C0. 0 5%), Jt&©Bb 
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M (N) ©SSJJllS*^ Ym, ^e-^ t hXh 

?d^p3^b*ffSiS&c»u**i^fto. 4ti% (Sj 

3J©*«#»irC0. 2%) . KRSEU 
[008 9] Jt8H!gflf0l5 

ib©^4 (CIBS£©J:b©©«jSiJ ( P ) 0 . lg tim<DW) 

m (m) o. 8 gzmuuK&iivj y&> ^t-^ t 
^-fhxh? ^^bK^»2 oo? {c^en^n 

<5. tm<omm <p) omm&^^-i \-m. ^v-m. 
0 5its% mmo&mi&vo. 05%) , &&©{» 

Sfl (N) ©SSflnfi*^ h^. ^e-^ 75 A FX h 

yi'^n^^b^ttfcwi/^n^no. 4gt% m 

m<D¥HMm~C0. 2%) . fCffcJEU isSSfcfcfTfc-? 
/c. 

[0090] ibt5««WI6 
tb©W5T#e,ti/tJ:b©©S>SiJ (Q) 1 sr*. 

*S&tt2 0 0eK^ft^^ tt $6CC^;U 

v;U-%+1t>7 0 0ml*t)PAT^»S-<f. tmX&lC 
m>ffikZftt£-*tc. o£*). #»93©BMfl (A) ©85 

^b*^tt«:*tb*n^no. 5®s% (i»su©«:&«ijr 

-CO. 2 5%) CCi&SU MMZftteitz, 

[0091] ttmimm 

mm&mmit-ric? -i y&. -nk-^ -juyxyv 

[0092] u±.(o&mM i~i8. immmm 1-4 
rftenfc^ b^P^^b*^ttfc*t-r*iia^tt 

-rs&p v&mzm 3 i/fc. 

[0093] 

[*1] 



(11) #$120 02- 97 47 8 

19 20 







(%> 


(ml/B*cm2) 


at* eta 
CI* (%) 




A 


A = 0:2B 


1.9 


58 


i&mm 2 


B 


B = 0.25 


1.8 


59 


{fc#«3 


C 


C = 0.25 


2.0 


59 


4 


D 


D = 0.26 


2.0 


58 


tt/B 01 6 


E 


E =0.25 


1.9 


69 


tfcJBW 6 


! F 


F = 0.25 


2.0 


69 


<feJ8« 7 


G 


G =0.26 


1.9 


58 


8 


H 


H=0.26 


2.0 


58 


ttAff 9 


I 


I =0 25 


1.8 


58 


ttiW 2 0 


J 


J -0.25 


2.1 


68 


ttfflfl 1 1 


K 


K=0.25 


1.9 


58 


ft^fl! 1 2 


L 


L =0.25 


1.9 


69 


ttJBfl 1 S 


A/M 


A : M = 0.2 : O.OB 


2.0 


80 


1 4 


C/M 


C : M = 0.2 : O.05 


2.1 


80 




E/M 


E ; M — 0.2 : 0.05 


2.1 


61 


ASM i ft 

DC /n i o 


ft /mi 


C3. • iut —no • n nfi 
v* • M — • UiUO 


2 1 


Art 


1 7 


I /M 


I : M~0.2 : 0.05 


2.0 


61 


ttJBNi a 


K/M 


K : M = 0.2 : 0.05 


2.1 


60 


&t*«fe»«i 


M 


M=» 0.25 


1.0 


49 




N 


N-0.25 


1.5 


64 




M/N 


M : N =0.1 : 0.16 


1.9 


62 




M/O 


M : 0=0.2 : 0.06 


2.1 


66 




M/P 


M : P -0.2 : 0.06 


2.0 


55 




Q 


Q = 0.25 


2.0 


67 


lt**«/B«7 


**»*! 




0.6 


46 



[0094] * * C3I2] 





aw 


<*) 


(ml/s'cmS) 


ife* (%) 




A 


A=0.25 


2.8 


61 


ffi/HH 2 


B 


B = 0.25 


a.o 


60 




C 


r C=0.26 


2.7 


61 




D 


D-0.26 


2.9 


61 


tfc/SM 6 


E 


B =0.26 


2.9 


60 


mmme 


F 


F=0.26 


8.0 


61 




G 


G = 0.26 


8.0 


60 ! 




K 


H = 0.25 


8.1 


60 


\ ft/B«9 


1 


1 =0.26 


3.2 


61 


1 o 


J 


J -0.26 


8.1 


60 


«!/B« 1 1 


K 


K = 0.26 


8.8 


61 


ttflfll 2 


L 


L-0.26 


8.2 


60 


1 3 


A/M 


A = 0.2, M = 0.05 


8.1 


61 ( 


ttAHl 4 


C/M 


C=0.2, M = 0.05 


3.0 


60 


1 6 


E/M 


E— 0.2, M-0.06 


2.9 


60 


tfefflfi* 1 6 


G/M 


G - 0.2, M = 0.06 


8.1 


60 


ftfflW 1 7 


I /M 


I =0.2, M"*0.0B 


8.1 


61 


ffi/B« 1 8 


K/M 


K = 0.2, M = 0.06 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To develop a chlorine-free dewaxing auxiliary effective for all types (light type, heavy 
type, and bright stock) of wax-containing hydrocarbon oils in the solvent dewaxing method. 

SOLUTION: This dewaxing auxiliary is obtained by polymerizing an alkyl (meth)acrylate whose alkyl group has 6-22 
carbon atoms in the presence of a random or block copolymer of a 2-4C olefin and an alkyl (meth)acrylate whose 
alkyl group has 1-22 carbon atoms. The dewaxing auxiliary shows effects on all types of wax-containing 
hydrocarbon oils singly. Further, it is chlorine- free, and accordingly environmentally friendly, and has no fear of 
the corrosion of equipments even if it should be decomposed. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2 . * * * * shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Dissolve a ** low hydrocarbon oil and a delow assistant in a delow solvent, and a wax is deposited by 
cooling. It is the delow assistant used for the delow approach of removing the depositing wax by the liquid / the solid- 
state separation approach, and obtaining dewaxing oil. The delow assistant characterized by including at least the 
product obtained under existence of the following compound (1) by carrying out the polymerization of the following 
compound (2) in 60,000 thru/or 1 ,500,000 with weight average molecular weight. 
Compound (l); # the block or random-copolymer-izing 1 shown by-izing 1 



Ri — | — (-CH 2 - C- 



m 



c=o 

I 

o 

I 

R 2 



R2*2&*£:i jsm 22 <DM(k&mm 

m&tfn I* 1 75^ 60,000 



Compound (2); the carbon number of an alkyl group is alkyl (meta) acrylate [claim 2] of 6 thru/or 22. The delow 
assistant according to claim 1 whose rates of a mass ratio of a compound (1) and a compound (2) shown by ** 1 are 
compound (l)xompound (2) =2:98 thru/or 80:20. 

[Claim 3] A delow assistant given in any 1 term of claim 1 the range of whose m:n is 3:1 thru/or 50: 1 in ** 1, or claim 
2. 

[Claim 4] A delow assistant given in any 1 term of claim 1 whose molecular weight of the block shown by ** 1 or a 
random copolymer is 60,000 thru/or 1,500,000 thru/or claim 3. 

[Claim 5] A delow assistant given in any 1 term of claim 1 whose X is a hydrogen atom in ** 1 and whose Rl is 
ethylene thru/or claim 4. 

[Claim 6] A delow assistant given in any 1 term of claim 1 whose Rl is ethylene and whose R2 X is a hydrogen atom in 
** 1, and is an ethyl group thru/or claim 4. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention dissociates the wax which the ** low hydrocarbon oil and the delow assistant 
were dissolved in the delow solvent especially in the delow process, it cooled about the delow assistant used by the 
solvent delow method in a lubricating oil production process, and the wax which exists in a ** low hydrocarbon oil was 
deposited, and deposited by the liquid / the solid-state separation approach, and relates to the delow assistant which uses 
by the solvent delow method make dewaxing oil generate. 
[0002] 

[Description of the Prior Art] In order to manufacture a hydrocarbon oil from a crude oil generally, it separates into the 
****** low hydrocarbon oil and vacuum distillation residual oil from hypoviscosity to hyperviscosity by carrying out 
atmospheric distillation of the crude oil first, and carrying out vacuum distillation of the residual oil farther. Moreover, 
the bright stock which are ** low hydrocarbon oils with the highest viscosity can be manufactured by carrying out 
solvent deasphalting processing of these further from vacuum distillation residual oil, and removing a part for asphalt. 
[0003] In this way, solvent extraction, hydrorefining and the combination of a delow or hydrocracking, solvent 
extraction, hydrorefining, ttie combination of a delow, etc. are applied to a series of down stream processing, and the ** 
low hydrocarbon oil of the obtained various viscosity turns into a hydrocarbon oil. 

[0004] Among the production processes of these above, a delow process removes a part for the low in a ** low 
hydrocarbon oil, and says the process which manufactures the hydrocarbon oil of the low pour point. 
[0005] When performing a delow process industrially, press filtration may be performed the middle. In this case, a ** 
low hydrocarbon oil is cooled under solvent un-existing, a wax is deposited, and press filtration of this is carried out. By 
the delow method which generally includes a press filtration process, only a light system ** low hydrocarbon oil can be 
processed for the limit by viscosity. Therefore, generally the solvent delow method which can process a light system, a 
heavy system, etc. is used. The solvent delow method deposits a wax, cooling by dissolving a ** low hydrocarbon oil, a 
delow solvent, and a delow assistant, and makes a slurry form. This slurry is supplied to a solid-state / liquid separators 
(filtration, centrifugal separation, etc.), the delow solvent after separation is removed, and dewaxing oil is obtained. 
[0006] The delow solvent used for the solvent delow method has mixture (MEK / toluene, and an acetone/benzene) with 
hydrocarbons, ketones (a propane, a propylene, butane, pentane, etc.) (an acetone, a methyl ethyl ketone (MEK), methyl 
isobutyl ketone (MIBK), and its mixture), aromatic hydrocarbon (benzene, toluene, xylene), ketones, and aromatic 
hydrocarbon. 

[0007] This rate that has the wax filtration velocity from a slurry in the factor which a throughput restricts at a solvent 
delow process is influenced according to the crystal structure of the depositing wax. The crystal structure of the 
depositing wax is influenced according to the operating condition in a delow process. Especially the condition of the oil 
under the dimension of the wax in which the same ** low hydrocarbon oil also deposited by change of conditions, such 
as a cooling rate, agitating speed, and cooling temperature, the crystal structure, and crystal etc. changes remarkably, 
and affects filtration velocity and the yield of dewaxing oil. Especially, when ** low hydrocarbon oils were bright stock, 
since the wax crystal was detailed, in separation by filtration, a filtration- velocity fall, reduction of dewaxing oil yield, a 
pour point rise of the dewaxing oil by passage of a fine crystal, the blinding of a filter, etc. produced the trouble 
frequently. Although amelioration on various processes is performed for filtration velocity and improvement in 
dewaxing oil yield, the approach of being easy actuation and adding a delow assistant to the big approach of 
effectiveness is enforced. By the delow method of a self-cooling type like especially a propane delow, it has been made 
indispensable to add a delow assistant. 

[0008] The technique of the former following is a well-known technique at the delow assistant. The effectiveness by 
http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 11/1 8/2004 



i 



Page 2 of 12 



mixed use with an ethylene vinyl acetate copolymerization object, poly alkyl acrylate, or poly alkylmetaacrylate is 
indicated by JP,45-15379,B, JP,49-26922,B, and JP,54-1 1 104,A. The use **** effectiveness of mixing with an alkyl 
naphthalene condensate or poly alkylmetaacrylate is indicated by JP,45-15379,A, JP,49-46361,B, and JP,53-129202,A. 
The use **** effectiveness of an alpha olefin polymer or the copolymer of an alpha olefin and vinyl acetate is indicated 
by JP,53-121804,A and JP,53-121803,A. The use **** effectiveness of poly alkyl acrylate is indicated by JP,40- 
42 10, A, JP,54-123102,A, JP,57-30792,A, and JP,7-316567,A. The use **** effectiveness of a polyvinyl pyrrolidone is 
indicated by JP,55-89392,A. The use **** effectiveness of the copolymer of fumaric-acid dialkyl and vinyl acetate is 
indicated by JP,60-217218,A and JP,6 1-247793, A. In JP,7-1 16454,B, it has the alkyl chain length of 10-26 carbon 
numbers, and has the alkyl chain length of the poly alkyl acrylate of number average molecular weight 3,000-500,000, 
and 10-20 carbon numbers in it, and use by mixing of number average molecular weight 5,000 - 200,000 poly 
alkylmetaacrylate is indicated. 

[0009] The use as a delow assistant of the copolymerization object of a compound (reactant monomer) and vinyl acetate 
with a reactant double bond is shown by JP,49-26922,B, JP,54-1 1 104,A, JP,53-121804,A, JP,53-121803,A, JP,60- 
2 172 18, A, and JP,6 1-247793, A among these conventional techniques. Heat etc. may decompose and the compound 
with a vinyl acetate radical may generate an acetic acid. As for an acetic acid, iron may serve as a source [ as opposed 
to / a ** sake / equipment in corrosive ] of anxiety to metals, such as SUS, from the first. 

[0010] Moreover, the use as a delow assistant of an alkyl naphthalene condensate is shown by JP,45-15379,A and 
JP,49-46361,B. Since an alkyl naphthalene condensate generally uses chlorinated paraffin as a raw material and it is 
obtained by the Friedel Crafts reaction, it cannot be said that there is [ the amount of / which is contained in this / 
chlorine ] nothing. A chlorine free-lancer's product is strongly desired increasingly in all fields in recent years. 
[001 1] Furthermore, in JP,7-1 16454,B, although 16 or more carbon numbers of the alkyl group part of poly alkyl 
acrylate are 50% or more, if the amount of mixing of poly alkyl acrylate increases comparatively in this way, the own 
pour point of an assistant will become high and handling will become difficult. Moreover, not much sufficient 
effectiveness was not acquired in a propane delow. 

[0012] In addition, it cannot say that it is in the conventional technique about sufficient effectiveness to a light system, a 
heavy system, and the ** low hydrocarbon oils of all bright stock by the use as a delow assistant of the poly alkyl (meta) 
acrylate of a publication, but the still more effective assistant is called for. 
[0013] 

[Problem(s) to be Solved by the Invention] The problem which this invention tends to solve is by the delow approach of 
having used the delow assistant indicated with the conventional technique for the demerits (for the product at the time of 
decomposition to corrode [ containing chlorine, ] equipment) which there is no versatility by the class of ** low 
hydrocarbon oil, or these compounds cannot avoid on manufacture on structure to exist, that is, effectiveness be 
independently accept in all light systems , the heavy systems , and bright stock ** low hydrocarbon oils , and use of the 
reactant monomer / vinyl acetate copolymerization object which may separate a low-molecular acid will be needed at 
the time of the alkyl naphthalene condensate which cannot avoid contain a manufacture top chlorine compound for this 
reason , or decomposition on structure in use of the delow approach , for example , poly alkyl (meta ) acrylate , of 
having use the assistant of the conventional technique , or such mixture . 
[0014] 

[Means for Solving the Problem] the result wholeheartedly examined in order that this invention person might solve the 
problem of these above — the solvent delow method ~ setting — a light system — from the first — all ** low hydrocarbon 
oils, such as a heavy system and bright stock, — also receiving — effectiveness — being shown — getting it blocked — 
discovery that filtration velocity and dewaxing oil yield could be raised was reached. 

[0015] Namely, this invention dissolves a ** low hydrocarbon oil and a delow assistant in a delow solvent. It is the 
delow assistant used for the delow approach of removing the wax which the wax was deposited and deposited by 
cooling by the liquid / the solid-state separation approach, and obtaining dewaxing oil. It is related with the delow 
assistant characterized by carrying out the polymerization of the following compound (2) in 60,000 thru/or 1,500,000, 
and obtaining it with weight average molecular weight under existence of the following compound (1). 
Compound (1); the carbon number of the block shown by-izing 1 or a random-copolymer compound (2); alkyl group is 
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the alkyl (meta) acrylate-ization 1 of 6 thru/or 22. ^2 

Among a formula, in X, a hydrogen atom or a methyl group, and Rl show a carbon number 2 thru/or the hydrocarbon 
group of 4, and R2 shows the integer of a carbon number 1 thru/or the hydrocarbon group of 22, m and nl, or 60,000. 
[0016] The delow approach that the delow assistant of this invention takes effect is the solvent delow method. For 
example, they are the delow approach which uses gaseous hydrocarbons (a propane, a propylene, butane, butene, etc.) in 
ordinary temperature, the delow approach which uses ketones (the mixture, such as an acetone, a methyl ethyl ketone 
(MEK), and methyl isobutyl ketone (MIBK)), the delow approach which uses aromatic hydrocarbon (benzene, toluene, 
xylene, etc.), the delow approach which uses mixture (MEK/toluene, an acetone/benzene, etc.) with ketones and 
aromatic hydrocarbon. 

[0017] Although a compound (1) is the block or random copolymer shown by the formula 1, if it explains to a detail 
further, it can consider ethylene, a propylene radical, and a butylene radical as an example of Rl of a publication to ** 
1. As an example of R2 of a publication, to ** 1, a methyl group, an ethyl group, a propyl group, Butyl, a pentyl radical, 
a hexyl group, a heptyl radical, an octyl radical, a nonyl radical, A decyl group, an undecyl radical, the dodecyl, a 
tridecyl radical, a tetradecyl radical, A pentadecyl group, a hexadecyl radical, a heptadecyl radical, an octadecyl radical, 
A nona decyl group, a ray KOSHIRU radical, a DOKOSHIRU radical, ethylene, a pro PIRENN radical, A butylene 
radical, a pentene radical, a hexylene radical, a heptylene radical, an octylene radical, A nonylene group, a decylene 
radical, a dodecylene radical, a TORIDESHIREN radical, a tetra-decylene radical, a PENTA decylene radical, a hexa 
decylene radical, a hepta-decylene radical, an OKUTA decylene radical, a nona decylene radical, a ray KOSHIREN 
radical, a DOKOSHIREN radical, etc. can be considered. 

[0018] Although Rl [ given in ** 1 ] may be single, two or more hydrocarbon groups may be intermingled. For 
example, it is possible to have the copolymerization structure of ethylene and a propylene, the copolymerization 
structure of ethylene and a butylene, and the copolymerization structure of a propylene and a butylene, and it is also 
possible to have the copolymerization structure of ethylene, a propylene, and a butylene. 

[0019] Similarly, as for X of a publication, the hydrogen atom and the methyl group may be intermingled by the single 
of a hydrogen atom or a methyl group in ** 1 . Moreover, even if single also about R2, two or more hydrocarbon groups 
may be intermingled. That is, it is also possible to have the copolymerization structure of acrylate and methacrylate 
where alkyl carbon numbers differ. 

[0020] Although the carbon number of an alkyl group is alkyl (meta) acrylate of 6 thru/or 22, this [ a compound's (2)'s ] 
may be single, or you may be mixture. As a general example, hexyl (meta) acrylate, heptyl (meta) acrylate, Octyl (meta) 
acrylate, nonyl (meta) acrylate, DESHIRU (meta) acrylate, Undecyl (meta) acrylate, dodecyl (meta) acrylate, Tridecyl 
(meta) acrylate, a tetradecyl (meta) bitter taste rate, Pentadecyl (meta) acrylate, hexadecyl (meta) acrylate, Heptadecyl 
(meta) acrylate, octadecyl (meta) acrylate, a nona DESHIRU (meta) bitter taste rate, a ray KOSHIRU (meta) bitter taste 
rate, DOKOSHIRU (meta) acrylate, etc. and such mixture are raised. 

[0021] When compound (l)xompound (2) shows, as for the rate of an above-mentioned compound (1) and compound's 
(2) r s existence mass ratio, it is desirable on the engine performance that it is within the limits of 2:98-80:20. 
Furthermore, in ** 1 , it is desirable for the range of m:n to be 3 : 1 thru/or 50: 1 . When molecular weight is large and the 
ratio of m is very large, the solubility to a **** low hydrocarbon oil or a delow solvent may get worse. 
[0022] Moreover, the hydrocarbon group Rl in a formula 1 is a hydrogen atom preferably on real use, the hydrocarbon 
group Rl in a formula 1 is a hydrogen atom still more preferably, and R2 is the compound of an ethyl group. This 
compound is a copolymerization object of ethylene and ethyl acrylate, and on real use, since this compound is already 
produced on the commercial basis, the reason for being advantageous has it, it can obtain it, and is in the point that the 
physical properties of a product are stable. [ comparatively cheap ] 

[0023] Furthermore, as for the weight average molecular weight of the block shown by ** 1, or a random copolymer, it 
is desirable that it is 60,000 thru/or 1,500,000. When weight average molecular weight is smaller than 60,000, the 
engine performance as a delow assistant may be unable to be demonstrated, and when weight average molecular weight 
is larger than 1,500,000, the solubility to a **** low hydrocarbon oil or a delow solvent gets worse. 
[0024] Although it is said for the polymerization of the compound (2) under existence of the compound (1) of this 
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invention that the delow assistant of this invention carries out, the description of a delow assistant "pass this approach" 
is as compared with the case where the polymerization object of a compound (1) and a compound (2) is simply used 
together for the further engine performance to improve (improvement in filtration velocity and dewaxing oil yield). 
[0025] The reaction mechanism of a compound (1) and a compound (2) is not clear now. However, unlike mere 
mixture, having caused a certain reaction or interaction is guessed from the following fact. 

[0026] For example, the compound (1) of this invention has that solubility with the compound (2) of this invention is 
[ much ] comparatively bad. After that, even if it specifically heats the compound (1) of this invention, and the 
compound (2) of this invention to 100 degrees C and mixes, when long duration gentle placement is carried out, a 
compound (1) and a compound (2) may dissociate and sediment may arise at 70 degrees C. However, even if it leaves 
the delow assistant of this invention several months at 70 degrees C, separation or sedimentation of a component are not 
seen but the improvement of compatibility is also observed. 

[0027] According to this phenomenon, a merit appears also in respect of equipment compared with only using a 
compound (1) and a compound (2) together. That is, although one storage facility (a total of two sets) will be needed 
each in order to only use a compound (1) and a compound (2) together, one set is enough as the storage facility of a 
**** low assistant by which compatibility has been improved. 

[0028] If the reaction of a compound (1) molecule and a compound (2) molecule or the gestalt of an interaction is 
guessed, the hydrogen which could consider that the principal chain of a compound (1) and the principal chain of a 
compound (2) were entangled mutually partially, for example, and was combined with the 3rd class carbon of a 
compound (1) is drawn out, and it can also guess that the graft of the compound (2) is carried out there partially. An 
above-mentioned reaction or an above-mentioned interaction object carries out the work as a compatibilizer of a 
compound (1) and a compound (2), and what is raising mutual compatibility is conjectured. 

[0029] Since the description of the delow assistant of this invention is generally compounded considering ethylene and 
an alkyl (meta) acrylic rate as a raw material, it does not contain a part for chlorine but is environment-friendly, 
furthermore — the case where heat etc. should decompose — compound (1) - (2) — the low molecular weight compound 
which separates on [ both ] structure is alkanol, and it can be said that there is almost corrosive [ no / over equipment ]. 
[0030] In order to obtain this invention article, there are various approaches. For example, although there is a method of 
copolymerizing and obtaining alkyl (meta) acrylate and an olefin with a general catalyst as a compound (1), as an 
ethylene ethyl acrylate copolymerization object (EEA), "EVAFLEX EE A", the "NUC copolymer EEA" by Nippon 
Unicar made from Mitsui DEYUPOMPORIKEMIKARU, etc. are in a ready-made article. 

[0031] Although the carbon number of R2 (hydrocarbon group) in a formula 1 is controllable by carrying out the 
copolymerization object of the ester of a compound and an acrylic acid (meta) with ethylene, the hydrocarbon group of 
the carbon number to wish, and a hydroxyl group, it is possible to also make it change with ester exchange reactions 
with alcohol with the carbon number expected above EEA. For example, when setting the carbon number of a 
hydrocarbon group R2 to 18, by the approach of the existing technique, the ester interchange of EEA and the stearyl 
alcohol can be carried out, and they can also be obtained. 

[0032] A compound (2) carries out the esterification reaction of a carbon number 6 thru/or the alcohol and the acrylic 
acid (meta) of 22, and is obtained easily. When an example is given, although the reaction condition at this time etc. is 
the criteria of the existing technique, in order to turn static reaction to esterification, it is desirable [ reaction temperature 
is about 60-140 degrees C in general, and ] to make the inside of the system of reaction reduced pressure. Moreover, use 
of an entrainer is arbitrary and, generally a catalyst uses the acid catalyst of Para toluenesulfonic acid, methansulfonic 
acid, a sulfuric acid, etc. in many cases. The alcohol to esterify can consider natural alcohol, the alcohol of a synthetic 
system, or such mixture. The number of the principal component carbon of the alkyl group of natural alcohol is even, 
and the principal component carbon of the alkyl group of synthetic system alcohol is the mixture of even number and 
odd number. 

[0033] Under existence of the compound (1) which gave the example above, a compound (2), i.e., the carbon number of 
an alkyl group, carries out the polymerization of the alkyl (meta) acrylate of 6 thru/or 22, and it is obtained. At this time, 
a compound (1) needs to be in the dissolution condition of homogeneity. The dissolution condition of homogeneity is in 
the condition which the compound (1) is fusing with heating, and is in the condition of carrying out the homogeneity 
dissolution at mineral oil without reactivity etc. 

[0034] A polymerization method is the approach of the arbitration by the conventional technique. For example, it is also 
possible to be based on the radical polymerization using a peroxide or the compound of an azobis system as an initiator 
and the thermal polymerization by heating. However, in order to make weight average molecular weight into the range 
of 60,000 thru/or 1,500,000, use of reaction conditions, such as temperature, and a chain transfer agent must be taken 
into consideration. If reaction temperature is generally made high, weight average molecular weight will fall, and if 
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reaction temperature is made low, weight average molecular weight will go up. Moreover, if a chain transfer agent is 
added, weight average molecular weight will fall. By using the above inclination, it is easy to make weight average 
molecular weight into the range of regular. 

[0035] In order that handling may cany out as [ easily ], as for the macromolecule obtained by the above, it is desirable 
to dilute with mineral oil without reactivity with a delow assistant etc. to 10 - 80% of concentration. 
[0036] It is also desirable for especially limitation not to be carried out if the addition approach of the delow assistant 
about this invention is dissolved in homogeneity into the ** low hydrocarbon oil before cooling, but to dissolve 
beforehand into a delow solvent in respect of working efficiency. 

[0037] In addition, the delow assistant about this invention may add other components in the range which does not spoil 
the effectiveness of this invention. As what is considered that concomitant use is possible on the delow engine 
performance (at filtration velocity and point of the improvement in dewaxing oil yield), the copolymer of poly alkyl 
acrylate, poly alkyl methacrylate, alkyl acrylate, and alkyl methacrylate, an alkyl naphthalene condensate, ethylene, the 
copolymerization object of vinyl acetate, etc. can be considered. 

[0038] Poly alkyl (meta) acrylate is especially useful at the point of not separating a low-molecular acid at the time of 
decomposition, excluding a part for chlorine. Furthermore, carrying out the poly alkyl (meta) acrylate concomitant use 
with this invention article can improve for it and recommend the yield of the filterability and dewaxing oil at the time of 
solid liquid separation as compared with the time of using it by this invention article independent. [0039] 
[Embodiment of the Invention] A ** low hydrocarbon oil is melted to a delow solvent, and the delow assistant of this 
invention is added, and it is made homogeneity and heats. Subsequently, the slurry which cools mixture to 
predetermined temperature and which consists of a deposit wax, dewaxing oil, a delow solvent, and a delow assistant in 
this cooling is made to generate, subsequently filtration performs wax separation for a slurry, and dewaxing oil is 
obtained by removing a delow solvent. The filtration velocity at this time and dewaxing oil yield were measured, and 
the engine performance of a delow assistant was evaluated. 
[0040] 

[Example] Although the example of a compound (1), the example of a compound (2), an example, the example of a 
comparison, and a test method are raised to below and this invention is explained to it, this invention is not limited to 
the example of these compounds (1), the example of a compound (2), an example, the example of a comparison, and a 
test method. 

[0041] "EVAFLEX EEA" by the example 1 Mitsui DEYUPON poly chemical company of a compound (1) is the 
criteria of the compound (1) of this invention. "EVAFLEX EEA" was set to compound (1)-1 of this invention. 
[0042] The "NUC copolymers EEA" by example 2 Nippon Unicar of a compound (1) is the criteria of the compound (1) 
of this invention. "NUC EEA" was set to compound (l)-2 of this invention. 

[0043] Stearyl alcohol was added, and the ester exchange reaction was performed to it, removing ethanol to example 3 
Mitsui Du Pont poly chemical ** "EVAFLEX EEA" of a compound (1) at pressure O.OlkPa and the temperature of 230 
degrees C. The compound obtained by this actuation was set to compound (l)-3 of this invention. 
[0044] The carbon number 12 of the example 1 alkyl group of a compound (2) thru/or 18 (12= C24 mass %, 14= C23 
mass %, 16= C27 mass %, 18= 25% of C) alkylmetaacrylate are the criteria of the compound (2) of this invention. This 
alkylmetaacrylate was set to compound (2)-l of this invention. 

[0045] The carbon number 12 thru/or 18 (12= C24 mass %, 14= C23 mass %, 16= C27 mass %, 18= 25% of C) alkyl 
acrylate of example 2 alkyl group of a compound (2) is the criteria of the compound (2) of this invention. This alkyl 
acrylate was set to compound (2)-2 of this invention. 

[0046] The carbon number 6 of the example 3 alkyl group of a compound (2) thru/or 22 (6= C5 mass %) 
Alkylmetaacrylate of 16= 13= 8= C5 mass %, 10= C10 mass %, 12= 15% [ of C ], and C10 mass %, 14= CI 5 mass %, 
15= 15% [ of C ], and C10 mass %, 18= C13 mass %, 20= 1% of C, and 22= 1% of C is the criteria of the compound (2) 
of this invention. This alkylmetaacrylate was set to compound (2)-3 of this invention. 

[0047] The carbon number 6 of the example 4 alkyl group of a compound (2) thru/or 22 (6= C5 mass %) Alkyl acrylate 
of 16= 13= 8= C5 mass%, 10= C10 mass %, 12= 15% [ofC], and C10 mass %, 14=C15mass%, 15= 15% [of C], 
and C10 mass %, 18= CI 3 mass %, 20= 1% of C, and 22= 1% of C is the criteria of the compound (2) of this invention. 
This alkyl acrylate was set to compound (2)-4 of this invention. [0048] while stirring teaching lOg and 50g of straight 
mineral oil to the reaction container equipped with example 1 stirring equipment, a thermometer, and nitrogen 
entrainment tubing for compound (1)-1 of this invention, and blowing nitrogen into it — 100 degrees C — a temperature 
up — carrying out — this temperature — 2-hour stirring — continuing — compound (1)-1 of this invention — it dissolved 
completely. Heating was stopped, a nitrogen entrainment and stirring were continued, compound (2)-l [ 40g ] of this 
invention was taught, and degassing in nitrogen was performed for further 1 hour. The temperature at this time was 
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about 70 degrees C. O.lg of initiators of a peroxide system was supplied to this, it overheated to 120 degrees C, and this 
temperature was held for 5 hours. The weight average molecular weight (all of the GPC measurement by the 
polystyrene calibration and the weight average molecular weight shown in below are measured by the same approach) 
of the compound obtained by this actuation was 210,000. This compound was made into the delow assistant (A) of this 
invention. 

[0049] It reacted on the same conditions as an example 1 except having changed compound (1)-1 of this invention given 
in example 2 example 1 into compound (l)-2 of this invention. The weight average molecular weight of the compound 
obtained by this actuation was 200,000. This compound was made into the delow assistant (B) of this invention. 
[0050] It reacted on the same conditions as an example 1 except having changed compound (1)-1 of this invention given 
in example 3 example 1 into compound (l)-3 of this invention. The weight average molecular weight of the compound 
obtained by this actuation was 190,000. This compound was made into the delow assistant (C) of this invention. 
[0051] It reacted on the same conditions as an example 1 except having changed compound (2)-l of this invention given 
in example 4 example 1 into compound (2)-2 of this invention. The weight average molecular weight of the compound 
obtained by this actuation was 200,000. This compound was made into the delow assistant (D) of this invention. 
[0052] It reacted on the same conditions as an example 1 except having changed compound (2)-l of this invention given 
in example 5 example 1 into compound (2)-3 of this invention. The weight average molecular weight of the compound 
obtained by this actuation was 200,000. This compound was made into the delow assistant (E) of this invention 
[0053] It reacted on the same conditions as an example 1 except having changed compound (2)- 1 of this invention given 
in example 6 example 1 into compound (2)-4 of this invention. The weight average molecular weight of the compound 
obtained by this actuation was 210,000. This compound was made into the delow assistant (F) of this invention. 
[0054] It reacted on the same conditions as an example 2 except having changed compound (2)-l of this invention given 
in example 7 example 2 into compound (2)-2 of this invention. The weight average molecular weight of the compound 
obtained by this actuation was 220,000. This compound was made into the delow assistant (G) of this invention. 
[0055] It reacted on the same conditions as an example 2 except having changed compound (2)-l of this invention given 
in example 8 example 2 into compound (2)-3 of this invention. The weight average molecular weight of the compound 
obtained by this actuation was 210,000. This compound was made into the delow assistant (H) of this invention. 
[0056] It reacted on the same conditions as an example 2 except having changed compound (2)-l of this invention given 
in example 9 example 2 into compound (2)-4 of this invention. The weight average molecular weight of the compound 
obtained by this actuation was 200,000. This compound was made into the delow assistant (I) of this invention. 
[0057] It reacted on the same conditions as an example 2 except having changed compound (2)-l of this invention given 
in example 10 example 3 into compound (2)-2 of this invention. The weight average molecular weight of the compound 
obtained by this actuation was 210,000. This compound was made into the delow assistant (J) of this invention. 
[0058] It reacted on the same conditions as an example 2 except having changed compound (2)-l of this invention given 
in example 1 1 example 3 into compound (2)-3 of this invention. The weight average molecular weight of the compound 
obtained by this actuation was 200,000. This compound was made into the delow assistant (K) of this invention. 
[0059] It reacted on the same conditions as an example 2 except having changed compound (2)-l of this invention given 
in example 12 example 3 into compound (2)-4 of this invention. The weight average molecular weight of the compound 
obtained by this actuation was 190,000. This compound was made into the delow assistant (L) of this invention. 
[0060] The carbon number 12 of example of comparison 1 alkyl group thru/or the 18 (12= C24 mass %, 14= C23 mass 
%, 16= C27 mass %, 18= 25% of C) alkylmetaacrylate 50 section, and the mineral oil 50 section are put into the flask 
equipped with stirring equipment, nitrogen entrainment tubing, the thermometer, and the capacitor, a nitrogen purge is 
fully performed for 3 hours, an initiator is added, and it heats at 100 degrees C, and ripes at this temperature for 8 hours. 
The poly alkyl methacrylate of weight average molecular weight 400,000 was obtained. It considered as the assistant 
(M) of a comparison of the compound obtained by this actuation. 

[0061] Chlorinated paraffin and naphthalene were supplied into the example of comparison 2 reaction container, it 
heated at 60-65 degrees C, and the anhydrous chlorination aluminum which is a catalyst was continuously dropped there 
in 30 minutes. Although hydrochloric acid gas was generated violently and it reacted when several minutes were taken 
after addition, steam was introduced in 5 hours after catalyst dropping, and the catalyst was made to decompose. It 
washed well in 5% water solution of ******, warm water, and 1% sodium-hydrogencarbonate water solution until it 
added toluene and aluminum ion was lost. The water which remains carried out azeotropy dehydration with toluene, was 
removed, and was changed into the anhydrous condition. It was made to react for 2 hours, adding ethylenediamine 0.5% 
and making it flow back in the boiling point of toluene, since some organic chlorine was contained at this time. Then, it 
rinsed until it cooled and became neutrality, and the alkyl naphthalene condensate of average molecular weight 40,000 
was obtained by distilling out toluene. It considered as the assistant (N) of a comparison of the compound obtained by 
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this actuation. 

[0062] It considered as the assistant (O) of a comparison of compound (1)-1 [ given in Example 1 of example of 
comparison 3 compound (1) ]. 

[0063] It considered as the assistant (P) of a comparison of compound (l)-2 [ given in Example 2 of example of 
comparison 4 compound (1) ]. 

[0064] Having prepared lOg and 50g of straight mineral oil for compound (1)-1 of this invention, and blowing nitrogen, 
the temperature up was carried out to 100 degrees C, stirring, stirring was continued in the reaction container equipped 
with example of comparison 5 stirring equipment, a thermometer, and nitrogen entrainment tubing at this temperature 
for 2 hours, and compound (1)-1 of this invention was completely dissolved in it. Heating was stopped, a nitrogen 
entrainment and stirring were continued, compound (2)-l [ 40g ] of this invention was taught, and degassing in nitrogen 
was performed for further 1 hour. The temperature at this time was about 70 degrees C. 0.7g of initiators of a peroxide 
system was supplied to this, it overheated to 140 degrees C, and this temperature was held for 5 hours. The weight 
average molecular weight of the compound obtained by this actuation was 58,000. It considered as the delow assistant 
(Q) of a comparison of this compound. 

[0065] The ********** j ow hydrocarbon oil (a light system, a heavy system, bright stock) was heated and dissolved in 
normal hexane (they are 3.5 times to a ** low hydrocarbon oil) at 50 degrees C, and it cooled to -40 degrees C by part 
for cooling rate/of 2 degrees C, adding and stirring the delow assistant compounded above there, the slurry which 
consists of a wax, normal hexane, dewaxing oil, and a delow assistant after that ~ BUFUNA with a jacket — the funnel 
was made to circulate through a -40-degree C refrigerant, and 600mmHg performed filtration under reduced pressure at 
-40 degrees C. Time amount when the amount of filtrates is set to 50ml at this time was measured, and it asked for 
filtration velocity from the following formula. Moreover, it removed by carrying out the reduced pressure topping of the 
obtained filtrate and the normal hexane which the wax after filtration contains respectively by the evaporator, each 
weight was measured, and it asked for dewaxing oil yield from the following formula. 
[0066] The formula of filtration velocity (ml/s-cm2) 
[Equation 1] 

50 (ml) 



The formula of dewaxing oil yield (mass %) 
[Equation 2] 



[0067] Made it add and dissolve, respectively, and add normal hexane 700ml to a light system, a heavy system, and 
200g of bright-stock ** low hydrocarbon oils further, and it was made to dissolve in them, warming (Assistant A) lg of 
this invention obtained in the example of use 1 example 1, and examined according to the test method. That is, it 
examined by setting the addition of the assistant (A) of this invention as 0.5 mass % (it being 0.25% by pure part 
conversion of an assistant) to a light, a heavy system, and a bright-stock system ** low hydrocarbon oil, respectively. 
[0068] Made it add and dissolve, respectively, and add normal hexane 700ml to a light system, a heavy system, and 
200g of bright-stock ** low hydrocarbon oils further, and it was made to dissolve in them, warming (Assistant B) lg of 
this invention obtained in the example of use 2 example 2, and examined according to the test method. That is, it 
examined by setting the addition of the assistant (B) of this invention as 0.5 mass % (it being 0.25% by pure part 
conversion of an assistant) to a light system, a heavy system, and a bright-stock ** low hydrocarbon oil, respectively. 
[0069] Made it add and dissolve, respectively, and add normal hexane 700ml to a light system, a heavy system, and 
200g of bright-stock ** low hydrocarbon oils further, and it was made to dissolve in them, warming (Assistant C) lg of 
this invention obtained in the example of use 3 example 3, and examined according to the test method. That is, it 
examined by setting the addition of the assistant (C) of this invention as 0.5 mass % (it being 0.25% by pure part 
conversion of an assistant) to a light system, a heavy system, and a bright-stock ** low hydrocarbon oil, respectively. 
[0070] Made it add and dissolve, respectively, and add normal hexane 700ml to a light system, a heavy system, and 
200g of bright-stock ** low hydrocarbon oils further, and it was made to dissolve in them, warming (Assistant D) lg of 
this invention obtained in the example of use 4 example 4, and examined according to the test method. That is, it 
examined by setting the addition of the assistant (D) of this invention as 0.5 mass % (it being 0.25% by pure part 
conversion of an assistant) to a light system, a heavy system, and a bright-stock ** low hydrocarbon oil, respectively. 
[0071] Made it add and dissolve, respectively, and add normal hexane 700ml to a light system, a heavy system, and 
200g of bright-stock ** low hydrocarbon oils further, and it was made to dissolve in them, warming (Assistant E) lg of 
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this invention obtained in the example of use 5 example 5, and examined according to the test method. That is, it 
examined by setting the addition of the assistant (E) of this invention as 0.5 mass % (it being 0.25% by pure part 
conversion of an assistant) to a light system, a heavy system, and a bright-stock ** low hydrocarbon oil, respectively. 
[0072] Made it add and dissolve, respectively, and add normal hexane 700ml to a light system, a heavy system, and 
200g of bright-stock ** low hydrocarbon oils further, and it was made to dissolve in them, warming (Assistant F) lg of 
this invention obtained in the example of use 6 example 6, and examined according to the test method. That is, it 
examined by setting the addition of the assistant (F) of this invention as 0.5 mass % (it being 0.25% by pure part 
conversion of an assistant) to a light system, a heavy system, and a bright- stock ** low hydrocarbon oil, respectively. 
[0073] Made it add and dissolve, respectively, and add normal hexane 700ml to a light system, a heavy system, and 
200g of bright-stock ** low hydrocarbon oils further, and it was made to dissolve in them, warming (Assistant G) lg of 
this invention obtained in the example of use 7 example 7, and examined according to the test method. That is, it 
examined by setting the addition of the assistant (G) of this invention as 0.5 mass % (it being 0.25% by pure part 
conversion of an assistant) to a light system, a heavy system, and a bright-stock ** low hydrocarbon oil, respectively. 
[0074] Made it add and dissolve, respectively, and add normal hexane 700ml to a light system, a heavy system, and 
200g of bright-stock ** low hydrocarbon oils further, and it was made to dissolve in them, warming (Assistant H) lg of 
this invention obtained in the example of use 8 example 8, and examined according to the test method. That is, it 
examined by setting the addition of the assistant (H) of this invention as 0.5 mass % (it being 0.25% by pure part 
conversion of an assistant) to a light system, a heavy system, and a bright-stock ** low hydrocarbon oil, respectively. 
[0075] Made it add and dissolve, respectively, and add normal hexane 700ml to a light system, a heavy system, and 
200g of bright-stock ** low hydrocarbon oils further, and it was made to dissolve in them, warming (Assistant I) lg of 
this invention obtained in the example of use 9 example 9, and examined according to the test method. That is, it 
examined by setting the addition of the assistant (I) of this invention as 0.5 mass % (it being 0.25% by pure part 
conversion of an assistant) to a light system, a heavy system, and a bright-stock ** low hydrocarbon oil, respectively. 
[0076] Made it add and dissolve, respectively, and add normal hexane 700ml to a light system, a heavy system, and 
200g of bright-stock ** low hydrocarbon oils further, and it was made to dissolve in them, warming (Assistant J) lg of 
this invention obtained in the example of use 10 example 10, and examined according to the test method. That is, it 
examined by setting the addition of the assistant (J) of this invention as 0.5 mass % (it being 0.25% by pure part 
conversion of an assistant) to a light system, a heavy system, and a bright-stock ** low hydrocarbon oil, respectively. 
[0077] Made it add and dissolve, respectively, and add normal hexane 700ml to a light system, a heavy system, and 
200g of bright-stock ** low hydrocarbon oils further, and it was made to dissolve in them, warming (Assistant K) lg of 
this invention obtained in the example of use 1 1 example 11, and examined according to the test method. That is, it 
examined by setting the addition of the assistant (K) of this invention as 0.5 mass % (it being 0.25% by pure part 
conversion of an assistant) to a light system, a heavy system, and a bright-stock ** low hydrocarbon oil, respectively. 
[0078] Made it add and dissolve, respectively, and add normal hexane 700ml to a light system, a heavy system, and 
200g of bright-stock ** low hydrocarbon oils further, and it was made to dissolve in them, warming (Assistant L) lg of 
this invention obtained in the example of use 12 example 12, and examined according to the test method. That is, it 
examined by setting the addition of the assistant (L) of this invention as 0.5 mass % (it being 0.25% by pure part 
conversion of an assistant article) to a light system, a heavy system, and a bright- stock ** low hydrocarbon oil, 
respectively. 

[0079] Made it add and dissolve, respectively, and add normal hexane 700ml to a light system, a heavy system, and 
200g of bright-stock ** low hydrocarbon oils further, and it was made to dissolve in them, warming (Assistant M) 0.2g 
of the comparison obtained in 0.8g and the example 1 of a comparison in the assistant (A) of this invention obtained in 
the example of use 13 example 1, and examined according to the test method. That is, the addition of the assistant (A) of 
this invention was examined to the light system light system, the heavy system, and the bright-stock ** low 
hydrocarbon oil by setting it as 0.1 mass % (it being 0.05% by pure part conversion of an assistant) to a light system, a 
heavy system, and a bright-stock ** low hydrocarbon oil, respectively in the addition of the assistant (M) of 0.4 mass % 
(it is 0.2% by pure part conversion of an assistant), and a comparison, respectively. 

[0080] Made it add and dissolve, respectively, and add normal hexane 700ml to a light system, a heavy system, and 
200g of bright-stock ** low hydrocarbon oils further, and it was made to dissolve in them, warming (Assistant M) 0.2g 
of the comparison obtained in 0.8g and the example 1 of a comparison in the assistant (C) of this invention obtained in 
the example of use 14 example 3, and examined according to the test method. That is, the addition of the assistant (C) of 
this invention was examined to the light system light system, the heavy system, and the bright- stock ** low 
hydrocarbon oil by setting it as 0.1 mass % (it being 0.05% by pure part conversion of an assistant) to a light system, a 
heavy system, and a bright-stock ** low hydrocarbon oil, respectively in the addition of the assistant (M) of 0.4 mass % 
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(it is 0.2% by pure part conversion of an assistant), and a comparison, respectively. 

[0081] Made it add and dissolve, respectively, and add normal hexane 700ml to a light system, a heavy system, and 
200g of bright-stock ** low hydrocarbon oils further, and it was made to dissolve in them, warming (Assistant M) 0.2g 
of the comparison obtained in 0.8g and the example 1 of a comparison in the assistant (E) of this invention obtained in 
the example of use 15 example 5, and examined according to the test method. That is, the addition of the assistant (E) of 
this invention was examined to the light system, the heavy system, and the bright-stock ** low hydrocarbon oil by 
setting it as 0.1 mass % (it being 0.05% by pure part conversion of an assistant) to a light system, a heavy system, and a 
bright-stock ** low hydrocarbon oil, respectively in the addition of the assistant (M) of 0.4 mass % (it is 0.2% by pure 
part conversion of an assistant), and a comparison, respectively. 

[0082] Made it add and dissolve, respectively, and add normal hexane 700ml to a light system, a heavy system, and 
200g of bright-stock ** low hydrocarbon oils further, and it was made to dissolve in them, warming (Assistant M) 0.2g 
of the comparison obtained in 0.8g and the example 1 of a comparison in the assistant (G) of this invention obtained in 
the example of use 16 example 7, and examined according to the test method. That is, the addition of the assistant (G) of 
this invention was examined to the light system, the heavy system, and the bright-stock ** low hydrocarbon oil by 
setting it as 0.1 mass % (it being 0.05% by pure part conversion of an assistant) to a light system, a heavy system, and a 
bright-stock ** low hydrocarbon oil, respectively in the addition of the assistant (M) of 0.4 mass % (it is 0.2% by pure 
part conversion of an assistant), and a comparison, respectively. 

[0083] Made it add and dissolve, respectively, and add normal hexane 700ml to a light system, a heavy system, and 
200g of bright-stock ** low hydrocarbon oils further, and it was made to dissolve in them, warming (Assistant M) 0.2g 
of the comparison obtained in 0.8g and the example 1 of a comparison in the assistant (I) of this invention obtained in 
the example of use 17 example 9, and examined according to the test method. That is, the addition of the assistant (I) of 
this invention was examined to the light system, the heavy system, and the bright-stock ** low hydrocarbon oil by 
setting it as 0.1 mass % (it being 0.05% by pure part conversion of an assistant) to a light system, a heavy system, and a 
bright-stock ** low hydrocarbon oil, respectively in the addition of the assistant (M) of 0.4 mass % (it is 0.2% by pure 
part conversion of an assistant), and a comparison, respectively. 

[0084] Made it add and dissolve, respectively, and add normal hexane 700ml to a light system, a heavy system, and 
200g of bright-stock ** low hydrocarbon oils further, and it was made to dissolve in them, warming (Assistant M) 0.2g 
of the comparison obtained in 0.8g and the example 1 of a comparison in the assistant (K) of this invention obtained in 
the example of use 18 example 11, and examined according to the test method. That is, the addition of the assistant (K) 
of this invention was examined to the light system, the heavy system, and the bright-stock ** low hydrocarbon oil by 
setting it as 0.1 mass % (it being 0.05% by pure part conversion of an assistant) to a light system, a heavy system, and a 
bright-stock ** low hydrocarbon oil, respectively in the addition of the assistant (M) of 0.4 mass % (it is 0.2% by pure 
part conversion of an assistant), and a comparison, respectively. 

[0085] Made it add and dissolve, respectively, and add normal hexane 700ml to a light system, a heavy system, and 
200g of bright-stock ** low hydrocarbon oils further, and it was made to dissolve in them, warming (Assistant M) lg of 
the comparison obtained in the example 1 of example of comparison use 1 comparison, and examined according to the 
test method. That is, it examined by setting the addition of a comparative assistant (M) as 0.5 mass % (it being 0.25% by 
pure part conversion of an assistant) to a light system, a heavy system, and a bright-stock ** low hydrocarbon oil, 
respectively. 

[0086] Made it add and dissolve, respectively, and add normal hexane 700ml to a light system, a heavy system, and 
200g of bright-stock ** low hydrocarbon oils further, and it was made to dissolve in them, warming (Assistant N) 0.5g 
of the comparison obtained in the example 2 of example of comparison use 2 comparison, and examined according to 
the test method. That is, it examined by setting the addition of a comparative assistant (N) as 0.25 mass % (it being 
0.25% by pure part conversion of an assistant) to a light system, a heavy system, and a bright-stock ** low hydrocarbon 
oil, respectively. 

[0087] Made it add and dissolve, respectively, and add normal hexane 700ml to a light system, a heavy system, and 
200g of bright-stock ** low hydrocarbon oils further, and it was made to dissolve in them, warming 0.3g (N) of 
assistants of the comparison obtained in 0.4g and the example 2 of a comparison in the assistant (M) of the comparison 
obtained in the example 1 of example of comparison use 3 comparison, and examined according to the test method. That 
is, the addition of a comparative assistant (M) was examined to the light system, the heavy system, and the bright-stock 
** low hydrocarbon oil by setting it as 0.15 mass % (it being 0.15% by pure part conversion of an assistant) to a light 
system, a heavy system, and a bright-stock ** low hydrocarbon oil, respectively in the addition of the assistant (N) of 
0.2 mass % (it is 0.1% by pure part conversion of an assistant), and a comparison, respectively. 
[0088] Made it add and dissolve, respectively, and add normal hexane 700ml to a light system, a heavy system, and 
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200g of bright-stock ** low hydrocarbon oils further, and it was made to dissolve in them, warming (Assistant O) O.lg 
of a comparison of a publication, and (Assistant M) 0.8g of a comparison for the example 3 of example of comparison 
use 4 comparison, and examined according to the test method. That is, the addition of a comparative assistant (O) was 
examined to the light system, the heavy system, and the bright-stock ** low hydrocarbon oil by setting it as 0.4 mass % 
(it being 0.2% by pure part conversion of an assistant) to a light system, a heavy system, and a bright-stock ** low 
hydrocarbon oil, respectively in the addition of the assistant (N) of 0.05 mass % (it is 0.05% by pure part conversion of 
an assistant), and a comparison, respectively. 

[0089] Made it add and dissolve, respectively, and add normal hexane 700ml to a light system, a heavy system, and 
200g of bright-stock ** low hydrocarbon oils further, and it was made to dissolve in them, warming (Assistant P) O.lg 
of a comparison of a publication, and (Assistant M) 0.8g of a comparison for the example 4 of example of comparison 
use 5 comparison, and examined according to the test method. That is, the addition of a comparative assistant (P) was 
examined to the light system, the heavy system, and the bright-stock ** low hydrocarbon oil by setting it as 0.4 mass % 
(it being 0.2% by pure part conversion of an assistant) to a light system, a heavy system, and a bright-stock ** low 
hydrocarbon oil, respectively in the addition of the assistant (N) of 0.05 mass % (it is 0.05% by pure part conversion of 
an assistant), and a comparison, respectively. 

[0090] Made it add and dissolve, respectively, and add normal hexane 700ml to a light system, a heavy system, and 
200g of bright-stock ** low hydrocarbon oils further, and it was made to dissolve in them, warming (Assistant Q) lg of 
the comparison obtained in the example 5 of example of comparison use 6 comparison, and examined according to the 
test method. That is, it examined by setting the addition of the assistant (A) of this invention as 0.5 mass % (it being 
0.25% by pure part conversion of an assistant) to a light, a heavy system, and a bright-stock system ** low hydrocarbon 
oil, respectively. 

[0091] It examined about the light system, the heavy system, and the bright-stock ** low hydrocarbon oil, without using 
example of comparison use 7 assistant. 

[0092] The delow engine performance as opposed to a bright-stock ** low hydrocarbon oil for the delow engine 
performance as opposed to a heavy system ** low hydrocarbon oil for the delow engine performance to the light system 
** low hydrocarbon oil obtained in the above examples 1-18 of use and the examples 1-4 of comparison use was shown 
in Table 1 in Table 2 at Table 3 . 
[0093] 
[Table 1] 



i 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



11/18/2004 







(%> 


(ml/s*cm2) 


ft? (%) 


&mm i 


A 


A = 0.26 


1.9 


58 


fltfflW 2 


B 


B =0.25 


1.8 


59 


<fctf«3 


C 


C =0.25 


2.0 


59 




D 


D = 0.26 


2.0 


58 




E 


E = 0.26 


1.9 


59 


<fc/8«6 


F 


F =0.26 


2.0 


69 


tttftt 7 


G 


G =0.26 


1.9 


58 




H 


H = 026 


2.0 


59 


9 


I 


I =0 25 


1.8 


68 


{se^CT i o 


J 


J =0.26 


2.1 


58 


&mmi i 


K 


K — 0.25 


1.9 


59 


&mm i 2 


L 


L =0,25 


1.9 


59 


®imm i 3 


A/M 


A : M = 0.2 : 0.05 


2.0 


60 


1 4 


C/M 


C : M = 0.2 : 0.06 


2.1 


60 




E/M 


E : M -0.2 : 0.05 


2.1 


61 




G/M 


G : M = 0.2 : 0.05 


2.1 


60 


team i 7 


I AM 


1 : M = 0.2 : 0.05 


2.0 


61 




K/M 


K : M = 0.2 : 0.05 


2.1 


60 


KWtmmw i 


M 


M — 0.25 


1.0 


49 




N 


N -0.25 


1.5 


54 




M/N 


M : N =0,1 : 0.16 


1.9 


62 




M/O 


M : O =0.2 : 0.05 


2.1 


56 




M/P 


M : P-0.2 : 0.06 


2.0 


55 




Q 


Q = 0.25 


2.0 


57 








0.6 


46 



[0094] 
[Table 2] 





JBfcn £ 


Ss;tfflS(*f 

(%) 


(ml/s-om2) 


(%) 


1 


A 


A«0.26 


2.8 


61 




B 


B =025 


3.0 


60 




C 


C =0.26 


2.7 


61 




D 


D =0.26 


2.9 


61 




E 


E = 0.26 


2.9 


60 




F 


F =0.25 


3.0 


61 




G 


G =0.26 


3.0 


60 


ttfl«8 


H 


H = 0.25 


3.1 


60 


ttfl0«9 


1 


1 =0.25 


3.2 


61 




J 


J -0.26 


3.1 


60 


ffc««l 1 


K 


K«0.26 


8.3 


61 


ffifflOT 1 2 


L 


L =0.26 


3.2 


60 


ttfflffll 3 


A/M 


A = 0.2, M = 0.05 


3.1 


61 


it® Ml 4 


C/M 


0=0.2, M = 0.05 


3.0 


60 


<£/B« 1 5 


E /M 


E-0.2, M=0.06 


2.9 


60 


<£/B W 1 6 


G/M 


G = 0.2, M = 0.05 


3.1 


60 


l 7 


I /M 


I =0.2, M = 0.06 


8.1 


61 


ttJBfci l 8 


K/M 


K=0.2. M = 0.06 


3.2 


61 


Jt««fflW 1 


M 


M = 0.25 


0.6 


52 


ifctftefflfcl 2 


N 


N = 0.26 


0.7 


52 




M/N 


14 = 0.1, N = 0.15 


0,9 


53 


*t«&/flfl4 


M/O 


M = 0.2, 0 = 0.05 


2,0 


58 


KtflEttflfl 5 


M/P 


M = 0.2. F=0.05 


2.3 


57 




Q 


Q = 0.25 


2.6 


55 








0.1 


45 
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[0095] 
[Table 3] 





Alb ** V 

ttfl 


(%) 


A iSt t_" tf* 

(ml/s*cm2) 


SC « v m 
Ifc* <%) 


vzmw i 


A 


A-0.25 


1.2 


60 




B 


B =0.25 


1.3 


61 


ffifflW 3 


C 


C-0,26 


1.2 


60 




D 


D=0,25 


1.2 


60 j 


fc/Bfll 5 


E 


E=0.25 


1.3 


61 


ffiffiW 6 


F 


F =0.25 


1.2 


60 


ttfflW 7 


G , 


G =0.25 


1.3 


60 


8 


H 


H-0.25 


1.3 


60 


ffifflM 9 


I 


I =0,25 


1.2 


61 


ttfflM 1 0 


J 


J =0.26 


1.2 


61 1 


fliEWi i 


K 


K = 0.25 


1.8 


60 1 


&mm i 2 


L 


L = 0,25 


1,2 


61 


1 3 


A/M 


A=0.2, M = 0.05 


1.3 


60 


tefle* i 4 


C/M 


C =0.2, M = 0.05 


1.2 


61 


ffiMtff 1 5 


E /M 


E — 0.2, M = 0.05 


1.2 


61 


ililll 1 6 


G/M 


G=0.2, M = 0.06 


1.3 


60 


&mm i 7 


I /M 


I =0.2. M = 0.05 


1.3 


61 


ffilW 1 8 


k yM 


K=0.2. M = 0.05 


1.3 


60 


it&mmm 1 


M 


M=0.25 


0.2 


50 


ifcfcffiJBfll 2 


N 


N = 0.25 


0.1 


48 




M/N 


M = 0.l. N-0.15 


0.3 


51 


Jttfcttffl«4 


M/O 


M = 0.2, 0 = 0.05 


1.0 


58 


i*tfctt/8fc|5 


M/P 


M = 0.2, P =0.05 


1.0 


58 




Q 


Q = 0.25 


0.9 


55 













[0096] 

[Effect of the Invention] If the delow assistant of this invention article is used in a delow process so that more clearly 
than Tables 1-3, as compared with the time of not adding a delow assistant, filtration velocity is sharply improvable. To 
a light system ** low hydrocarbon oil, although the assistant of the conventional technique and the assistant of filtration 
velocity of this invention are almost equivalent, dewaxing oil yield improves sharply. Moreover, to a heavy system ** 
low hydrocarbon oil and a bright-stock ** low hydrocarbon oil, filtration velocity and dewaxing oil yield are sharply 
improved as compared with the assistant of the conventional technique. This is the effectiveness according to rank by 
this invention article. 



[Translation done.] 
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